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Any reply received by the Office later than three months after the mailing date of this communication, even if tinnely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) 13 Responsive to communiGatlon(s) filed on 20 November 2007 , 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) n Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-77 and 113-140 is/are pending in the application. 

4a) Of the above claim(s) 1-5.7.9.11.27-41.45,48-77 and 113-140 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 6. 8. 10, 12-26. 42-44. 46. 47 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

II) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (0- 
a)n All b)D Some * c)[3 None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

This Office Action is responsive to the Remarks to the Final Rejection, filed on 
November 20, 2007. The Applicant submitted a Declaration under 37 CFR 1.132. 
Applicant's arguments have been fully considered and are persuasive. Thus, a new 
rejection is presented for the following reasons of record. 



Double Patenting 

1 . The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428. 46 USPQ2d 1226 (Fed. Cir. 1998);- In re Goodman, 1 1 F.Sd 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

2. Claims 6, 8, 10, 12-26, 42-44, 46, 47 are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1- 
15, 22, 40-44, and 48 of copending Application No. 10/931 ,147. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because 
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although the instant claims are drawn to a bioanode, and the copending claims are 
drawn to a biocathode, it is noted that an electrode can be used as a bioanode or a 
biocathode or both, In a bio fuel cell, depending on whether it is to yield or gain 
electrons. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 12 and 17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

5. Regarding claim 12, the phrase "modified perfluoro sulfonic acid-PTFE 
copolymer" renders the claim indefinite because It Is unclear what the modification Is. 
Regarding claim 17, the phrase "modified with a hydrophobic cation larger than NH4+" 
renders the claim indefinite because It Is unclear what the modification is. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in vrtiich the invention was made. 

Claims 6, 8, 10, 12, 42-44, 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Karyakin et. al., Anal. Chem. 

Karyakin discloses an electrode comprising glassy carbon electrodes (pg 4337) 
coated with Nafion (enzyme immobilization material) (pertluoro sulfonic acid-PTFE 
copolymer) and poly(methylene green) (electrocatalyst). The enzyme-Nafion complex 
was made by mixing the enzyme suspension with Nafion solution and by syringing an 
appropriate amount of the enzyme polyelectrolyte complex to the target surface and 
allowing the solvent to evaporate. The Examiner notes that the cocasting of Nafion and 
the enzyme allows for stabilization of the enzymes. 

Karyakin discloses a bloelectrode, but does not expressly disclose that it is a 
biocathode. However, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use Karyakin's electrode as either a biocathode or a 
bioanode or both in a bio fuel cell depending on if it were to yield or gain electrons. 
Being an anode, it necessarily is capable of yielding electrons to the electron conductor 
to produce an oxidized form of the electrocatalyst that is capable of reacting with an 
reduced form of the electron mediator to produce a oxidized form of the electron 
mediator and an reduced form of the electrocatalyst. 
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Claims 17-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Karyakin et. al., Anal. Chem, further in view of Jin, Mikrochim. Acta. 
Karyakin teaches the bioanode as described above. 

Karyakin does not teach Nafion ® modified with quaternary ammonium cation. 
Jin teaches an electrode modified with Nafion and methyl viologen with 
immobilized urate oxidase. Jin teaches that catalytic reduction of dissolved 
oxygen on the Nafion-methyl viologen electrode results in fast and sensitive 
dissolved oxygen determination (pg 71 and 74). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
Nafion of Karyakin with methyl viologen for the benefit of fast and sensitive 
dissolved oxygen determination. 

Claims 6, 13-16, 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zawodzinski et. al., Electroanalysis, in view of Gregg (US 5264105). 

Zawodzinski discloses an electrode comprising Nafion (electron conducting 
enzyme immobilization material), glucose oxidase (enzyme), and carbon supported 
platinum (abstract). The conductive substance can be either carbon glass or cartjori 
paper (abstract). Zawodzinski discloses that the electrode responds rapidly and is 
stable over a long period (90% activity after more than half a year) (abstract). 
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Zawodzinski discloses a bioelectrode, but does not expressly disclose that it is a 
biocathode. However, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use Zawodzinski's electrode as either a biocathode 
or a bioanode or both in a bio fuel cell depending on if it were to yield or gain electrons. 
Being a cathode, it necessarily Is capable of gaining electrons from the electron 
conductor to produce a reduced form of the electrocatalyst that Is capable of reacting 
with an oxidized form of the electron mediator to produce a reduced form of the electron 
mediator and an oxidized form of the electrocatalyst. 

Zawodzinski discloses platinum as catalyst, but it is noted that it is not capable of 
gaining electrons from the electron conductor. 

Gregg teaches a redox compound, or redox centers. Transition metal complexes 
with organic ligands such as bipyridine are preferred as redox centers t)ecause of their 
chemical stability and various oxidation states and their fast electron transfer kinetics. 
Examples of such complexes include polypyridine complexes of di- or trivalent osmium 
ions. The term "redox compound" is used herein to mean a compound that can be 
oxidized and reduced. The redox compound may have one or more functbns that are 
reducible and oxidizable. Further, the term "redox compound" means a compound 
which contains one or more redox centers, "redox center" meaning a chemical function 
that accepts and transfers electrons (3:33-45). 

It would have been obvious to one of ordinary skill In the art at the time the 
invention was made to substitute Zawodzinski's platinum with Gregg's 
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osmium^*(2,2'bipyridine)3 for the benefit of providing fast chemical reaction of the 
analyte material. 

Gregg discloses that in Example 2 that the concentration of osmium bis 
bipyridine chloride is 456 mg/100 ml EtOH, or 0.01 M ( 7: 65). The calculation is based 
on the molecular weight of osmium bis bipyridine chloride as 444 g/mol. 

Gregg does not disclose the concentration as claimed in claims 34-37. 

However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to vary the concentration of the transition metal complex to 
meet the electron transfer kinetics of the electrode. It has been held by the courts that 
where the general conditions of a claim are disclosed in the prior art, it is not inventive 
to discover the optimum or workable ranges by routine experimentation. In re Swain et. 
al., 33 CCPA 1250, 156 F.2d 239, 70 USPQ 412. 



Claims 24 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zawodzinski et. al., Electroanalysis, in view of Gregg (US 5264105), and further in 
view of Khan (US 2004/021 701 6). 

Zawodzinski modified by Gregg teaches all the elements of claim 6 and is 
incorporated herein. Zawodzinski discloses that the redox enzyme is glucose oxidase 
and does not disclose that the redox enzyme Is bilirubin oxidase. 
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However, Khan discloses that the specific enzyme present depends on the 
particular analyte for which the electrochemical test is designed to detect, which 
includes bilirubin oxidase [0029]. 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use bilirubin oxidase should the analyte be bilirubin, as bilirubin 
oxidase is capable of oxidizing bilirubin when used as the analyte. In this case. Khan's 
teaching of selecting a specific enzyme in the reaction area depending on the particular 
analyte demonstrates that compatibility is required when choosing enzyme-analyte 
systems. As such, it is contended that they both are fully compatible. . 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Angela J. Martin whose telephone number is 571-272- 
1288. The examiner can normally be reached on Monday-Friday from 10:00 am to 6:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 




